The pH and redox-state dependence of the copper site in azurin from Pseudomonas aeruginosa as studied by EXAFS.
The EXAFS of the K-edge of copper in azurin from Pseudomonas aeruginosa has been measured in solutions of the oxidized and reduced protein, at both low and high pH. Model compounds of known molecular structure, exhibiting Cu-N and Cu-S bonds of varying length, were studied as well. The major shell of the high-pH oxidized azurin EXAFS contains contributions of two N(His) at 1.95 +/- 0.03 A, and one S(Cys) at 2.23 +/- 0.03 A. Some minor contributions from the carbon atoms of the histidine residues and the distal sulfur atom are observed in the 3-4 A region. Upon reduction a decrease is seen in amplitude of the main peak in the Fourier transform, due to a lengthening of one of the Cu-N(His) bonds (2.05 +/- 0.03 A), and a shortening of the other (1.89 +/- 0.03 A), both by approx. 0.1 A. Indications for a Cu-S(Met) bond are found in the reduced azurin data (2.70 +/- 0.05 A). However, in the oxidized protein, this bond could not be determined unambiguously, in line with results of a model compound featuring weak Cu-thioether coordination. The effect of pH is only slight for both the oxidized and the reduced protein, and no significant changes in bond lengths are found upon a change of pH from 4.1 to 9.1. The relevance of these findings for the interpretation of the existing data on the redox activity of the protein is discussed.